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InP Market Study 
We are pleased to be able to publish extracts from a unique, first-of-a-kind study of the 
Worldwide InP Wafer Market which we know will be of great interest to many of our readers. 
Under a contract to the US Air Force Wright Laboratory, Strategies Unlimited (Mountain View, 
CA, USA) has carried out a worldwide survey of the supply and consumption of InP wafers. 
While there are few surprises as to the areas of greatest consumption by type and geography 
expect significant increase in consumption and growth rates 9.9%, 9.3% and 33.5% 
a projected for North America, Japan and Europe respectively. 
InP consumption 
In Table 1, consumption of InP 
wafers, expressed as both the number 
of wafers and as total wafer area, is 
shown for each world region for 1993, 
along with the estimates for 1994. 
Total worldwide consumption i 1993 
was 58 400 wafers, for a total wafer 
area of 183 200 sq in. The region 
consuming the largest number of 
wafers was Japan, with 31 700 wa- 
fers, representing 102 600 sq. in., or 
56% of the total. The second-largest 
Figure 1. Worldwide InP wafer consumption by geographic" region. 
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Table 1. 1993 and 1994 worldwide InP wafer consumption by geographic region. 
1993 1 1994 (est) 
!Region 
N. America 
Japan 
Europe 
Total 
Number 
of Wafers 
13 300 
31 700 
13 500 
58 400 
Wafer Area 
sq. in. Percent 
39 800 21.7 
102 600 56.0 
40 800 22.3 
183 200 100 
*Estimated assuming the 1993 consumption by
Number 
of Wafers 
14 600 
34 600 
18 000 
67 200 
wafer size. 
1993-1994 
Wafer Area Percent 
sq. in. Percent Growth 
43 700 20.8 9.9 
112 100 53.3 9.3 
54 500 25,9 33.5 
210 300 100 15,0 
was Europe, with consumption of 
13 500 wafers, or 40 800 sq in., 
representing 22.3% of the world 
total. In North America, 13 500 
wafers were consumed, representing 
39 800 sq. in., or 21.7% of the world 
total. 
A significant increase in wafer 
consumption was projected for 1994. 
Growth rates of 9.9%, 9.3% and 
33.5% were projected for North 
America, Japan and Europe respec- 
tively, resulting in an estimated 1994 
consumption of 67 200 wafers, or 
210 300 sq.in. The overall projected 
worldwide increase in InP wafer 
consumption was 15.0% from 1993 to 
1994. The regional breakout of wafer 
consumption for 1993 and 1994 is 
illustrated in Figure 1. 
InP average selling 
price 
The average selling price for InP was 
determined, both by wafer price and 
area price ($/sq.in.). Generally speak- 
ing, wafer prices were lowest in 
Europe, highest in Japan, and mid- 
way between these extremes in North 
America. On a worldwide basis, the 
average selling prices were $291 per 2- 
inch wafer, corresponding to $96/ 
sq.in. The market presently consists 
primarily of 2-inch wafers, so this 
dominates the world average price. 
The price of 3-inch wafers is approxi- 
mately 20-30% higher on a per square 
inch basis. 
InP consumption by 
dopant type 
The worldwide consumption on InP 
wafers by dopant type is shown in 
Table 3 and illustrated in Figure 3. 
The most common type of dopant 
used in InP wafers was sulphur; which 
accounted for 47.3% of all wafer 
consumption. Sulphur-doped wafers 
were used almost exclusively in op- 
toelectronic devices, which require 
semiconducting substrates. Iron- 
doped wafers, which provide a semi- 
insulating substrate that is used 
primarily in electronic devices, ac- 
counted for 21.5% of wafer consump- 
tion in 1993. Tin-doped wafers, also 
semiconducting, accounted for 21.8% 
of wafer consumption, 21.8%. Zinc- 
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doped wafers, also semiconducting, 
accounted for 8.4% of wafer con- 
sumption in 1993. A very small 
quantity of undoped wafers, 1.1% 
were consumed in 1993. 
InP consumption by 
device type and 
epitaxial process 
InP consumption was sorted by both 
device type and epitaxial growth 
process employed. Optoelectronic de- 
vices clearly dominate worldwide 
consumption (80.1%), followed by 
high-speed electronic applications 
(19.5%). There are some photovol- 
taic applications as well (0.4%). 
On a worldwide basis, MOVPE 
dominates consumption (75.5%), fol- 
lowed by MBE and related processes 
(15.9%). There were also some LPE 
and VPE reported for 1993 as well 
(4.8% and 3.6% respectively). 
Relating to these two areas, a 
comparison of consumption for 
R&D vs. production was also made. 
For 1993, 60.8% of all InP was 
consumed for production, while 
39.2% of InP was reportedly used 
for R&D. 
Methodology 
The survey was carried out during the 
period of August to November 1994 
and focused on obtaining complete 
survey information for 1993 and 
estimates of wafer consumption for 
1994. 
The survey was worldwide in scope 
and included the regions of North 
America, Japan and Europe. Coun- 
tries outside of these regions, such as 
Taiwan and Korea, which are known 
to have a modest InP wafer consump- 
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Table 3. 1993 worldwide InP wafer 
consumption by dopant ype. 
Table 2. 1993 Worldwide lnP wafer sales by region. 
Region Wafer Area Revenues 
sq in. [ percent $million percent 
i 
N. America 17 400 9.5 1.70 9.4 
Japan 155 400 84.8 15.50 86.2 
Europe 10 300 5.6 0.82 4.6 
Total 183 100 99.9 18.02 100.2 
tion, were not surveyed. However, 
consumption of InP wafers in the 
three regions listed above is estimated 
to account for over 99% of the world 
total. 
113 organizations which use InP 
wafers were contacted by telephone 
and fax for survey information, as 
were the major InP wafer suppliers. 
The user organizations included cor- 
porate manufacturers and research 
facilities, private and government- 
funded organizations were surveyed, 
with a response rate of approximately 
90%. In Japan, 24 organizations were 
surveyed; the response rate was 
essentially 100%. Japanese organiza- 
tions surveyed included private com- 
panies and research institutions, but 
not universities. Finally, in Europe, 
36 organizations were contacted; the 
response rate was approximately 
67%. 
In all three world regions, virtually 
all of the largest consumers of InP 
wafers participated in the survey. In 
North America and Japan, it is 
estimated that the organizations sur- 
veyed accounted for over 95% of the 
InP wafer consumption in Europe 
(where the survey response was con- 
siderably lower) all of the major 
consuming organizations partici- 
pated in the survey. Those non- 
participating organizations were esti- 
mated to account for approximately 
20% of the overall European wafer 
consumption. Consequently, esti- 
mates were made of their wafer 
consumption so that a total wafer 
consumption estimate could be made 
for each region. 
Rationale 
As part of an on-going InP materials 
technology development program, the 
US Air Force Wright Laboratory 
Materials Directorate wanted a 
"snap-shot" of the worldwide InP 
market. This data was unavailable in 
consolidated form, so Strategies Un- 
limited was commissioned to assess 
the international market. "For years, 
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Figure 2. 1993 worldwide lnP wafer supply by 
geographic region. 
InP has been dismissed by many in 
the community as a perpetual 'niche 
market'. Unfortunately, there's been 
no global definition of just how big 
that 'niche' is", says Laura Rea, 
Program Manager for Microwave 
and Microelectronic Materials at 
Wright Lab. 
While InP is a dominant force in the 
optoelectronics industry, it is becom- 
ing increasingly important in electro- 
nics as a material with very high- 
frequency and high-power capability. 
According to the study, the world- 
wide market for the InP substrates on 
which these devices are fabricated is 
under $20 million. It must be recog- 
nized, however, that such devices 
support telecommunications/data 
communications services market of 
hundreds of billions of dollars. These 
markets are growing dramatically, 
and the importance of InP as a 
critical material will continue to 
increase. 
"By making general information 
from this study widely available, we 
hope to further strengthen the indus- 
trial base," says Rea. 
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